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(57) The invention relates to an adjusting mecha- 
nism for zonal control of an ink blade (2) in respect of a 
ductor roller surface (5) in a printing press. The adjusting 
mechanism comprising a plurality of moving means (1) 
In contact with the ink blade and movable in a longitudi- 
nal direction (P1 ,P2) towards and away from said ductor 



roller. Each moving means comprises at least one bar 
(6) of a shape memory material (SMM) and activating 
means (7) to provide e.g. magnetic field strength 
(H±AH) Into said barfs). A controlled electrical voltage/ 
current (U,l)isfed Into the activating means, whereupon 
a variable length (LtAL) of said bar is determined for 
said adjustment. 
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Description 

[0001] The invention relates to an adjusting mecha- 
nism for zonal control of an ink blade in respect of a duc- 
tor roller surface in a printing press having a frame, said 
adjusting mechanism comprising a plurality of moving 
means in contact with the ink blade and movable In a 
longitudinal direction towards and away from said ductor 
roller. The Invention also relates to a method for zonal 
control of an ink layer thickness on a ductor roller by 
adjusting position of an ink blade In respect of a ductor 
roller surface In a printing press, in which method a plu- 
rality of moving means in contact with the ink blade are 
moved independently of each other In a longitudinal di- 
rection towards and away from said ductor roller. 
[0002] Ink blades are used in Ink supply units of print- 
ing presses, especially rotary printing presses like offset 
printing machines, together with a ductor roller or an Ink 
fountain roller, for controlling the thickness of ink layer 
supplied to the actual printing roller, and so for control- 
ling the amount of ink on the printing sheet. Publication 
EP-0 425 432 describes an Ink blade, whose the free 
end section associated with the ductor roller comprises 
a plurality of slits or cuts, which are perpendicular to lon- 
gitu dlnal direction of the free end, to create a zona! seg- 
mentation ortongues of the inkblade. Bending the each 
zonal segment Individually towards the ductor roller and 
away from It alters the gap between the ductor roller and 
these zonal segments of the free end section. This 
bending Is performed by adjusting mechanisms which 
are arranged side by side so that the head of the adjuster 
screw in each of said mechanisms are non -positively 
connected to one of the zonal segments. This kind of 
adjusting mechanism is disclosed in publication EP-0 
425 432. The adjuster screw is provided with a zone 
screw passing through a crossbar, whereupon turning 
of the zone screw to one or the opposite direction dis- 
places the head of the adjuster screw bending more or 
less the tongue of the Ink blade. This type of variable 
bending alters the gap between the ductor roller and the 
tongue of the Ink blade, and so affects the thickness of 
the ink layer on the ductor rol ler. The position of the h ead 
Is indicated with a meter counting the turns of the zone 
screw. These kind of adjusting mechanisms using 
screws, gears, levers or the like have several draw- 
backs. Because at least some part(s) of the mechanism 
shall be moved in two directions opposite to each other 
the always inevitable backlash or slack back between 
the mechanical components causes an uncontrolled de- 
viation from the Ink layer thickness strived for. Further 
the size of the adjusting mechanism cannot in practise 
be miniaturized to whatever extent, and so the width of 
the tongues Is limited to be 25 mm or g reater. This lowest 
limit hampers reaching the best possible control of the 
inklayerihickness. The different bending ratio of the ad- 
jacent tongues of the ink blade creates lateral breaks in 
the free end section, whereupon streaks of ink are 
formed in the cut areas between the tongues extending 



along the periphery of the ductor roller, and causing 
streaks in the final print, too. Also the construction of this 
kind of adjusting mechanisms is complicated and re- 
quires high precision manufacturing methods, both of 

s which causing higher production costs. 

[0003] The object of the Invention is to achieve an ad- 
justing mechanism and a method for zonal control of an 
Ink blade In respect of a ductor roller providing an accu- 
rate alteration of the gap between the roller surface and 

■io the edge of the Ink blade, In which alteration movement 
the backlash should be as small as possible, or the al- 
teration should be free from backlash. The second ob- 
ject of the invention is to achieve an adjusting mecha- 
nism enabling to minimize the widths for the tongues of 

is the ink blade. A further object of the Invention is to 
achieve an adjusting mechanism by which streaks of ink 
on the ductor roller can be avoided to a considerable 
extent. Still further object of the Invention Is to achieve 
an adjusting mechanism and a method enabling auto- 

S0 mation of said zonal control, though not necessarily a 
feedback regulation. 

[0004] The above-described problems can be solved 
and the above-defined objects can be achieved by 
means of an adjusting mechanism according to the in- 
vention as def In ed in claim 1 , and by means of a method 
according to the invention as defined In claim 13. 
[0005] This invention describes a new principle of at- 
taining small movement for the edge of the ink blade, or 
especially small movements for the edges of the ink 

30 blade segments. This new principle utilizes a bar of a 
Shape Memory Material (SMM) connected between the 
frame of the printing press and the edge area of the ink 
blade. In this context Shape Memory Material (SMM) in- 
tends any material having some kind of repeatability, I. 

35 e. memory, reached by any means. So the memory 
properties of SMM are not limited to any special type of 
transformation, but are based on some transformation 
in the material. Accordingly Shape Memory Material 
(SMM) may change Its form or dimension because of 

40 transformation caused by change in temperature, or 
change in strength or direction of a magnetic field, or 
change in strength or direction of an electrical voltage 
or current. A material having only a volume change 
caused by the simple thermal expansion is not consid- 

45 ered as a SMM, but Shape Memory Alloys (SMA) of any 
type, electrostrictive materials, magnetostrictive materi- 
als as well as piezoelectric materials are included the 
group of Shape Memory Materials (SMM) . The main ad- 
vantage of using SMM bars accordingto invention is that 

so the length of the bar can be electrically or electronically 
controlled with high accuracy, whereupon a movement 
accuracy and repeatability of an order of 1 urn for the 
edge of the Ink blade can be reached. It is also possible 
to attain a movement of said edge without any noticea- 

& blebacklash. Another advantage of using SMM bars ac- 
cording to invention is that the width of the blade seg- 
ments can be reduced at least down to 1 2 mm. Further, 
utilizing the novel construction of the ink blade seg- 
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ments, it Is possible to avoid the streaks of ink between 
the blade segments or tongues, All these features of the 
invention are effective in minimizing the size of the 
whole inkfountain in the printing press, and in minimiz- 
ing Ihe Investment required. s 
[0008] The invention is now described in detail with 
reference made to the drawings: 

Fig. 1A illustrates schematically the first embodi- 
ment of the adjusting mechanism for zonal control 10 
of an Ink blade according to the Invention, in which 
the segments of the Ink blade are linearly moved, 
partly in an axonometric view and partly in cross- 
section perpendicular to the axis line of the ductor 
roller. « 

Fig. 1B illustrates schematically an alternative con- 
figuration of the moving means in the lirst embodi- 
ment of the adjusting mechanism according to Fig. 
1A, and in the same view as in Fig. 1A. 20 

Fig, 2A Illustrates schematically the second em- 
bodiment of the adjusting mechan ism for zonal con- 
trol of an ink blade according to the invention, In 
which the segments of the ink blade are moved by 25 
bending, In the same view as In Fig. 1 A. 

Ffg. 2B Illustrates a detail for altering the tempera- 
ture of the bar in the moving means of the second 
embodiment of the adjusting mechanism according 30 
to Fig, 2A, in the area II of Fig, 1A and shown in a 
larger scale. 

Fig. 3 illustrates schematically the third embodi- 
ment of the adjusting mechanism for zonal control 35 
of an ink blade according to the invention, in which 
the segments of the Ink blade are moved by bend- 
ing, in the same view as In Fig. 1 A and 2 A. 

Fig. 4 illustrates the control of the ink layer thick- to 
ness by the gap between the ductor roller and the 
edge of the ink blade in greater detail, in the area I 
of Fig. 1 A and in the same cross-section, but shown 
in a larger scale, 

45 

Fig. 5 exemplifies the forces detected under driving 
of the ink blade until a contact between the edge of 
the Ink blade and the ductor roller is created, and 
the play in the bearings of the ductor roller is at least 
partly pushed to its one boundary. These points are so 
utilized for initializing of the positioning data. 

Fig. 6 Illustrates the formation of i n k streaks through 
the spacings between adjacent blade segments un- 
der their bending, in the same axonometric view as ss 
Fig. 1A. 

Fig. 7 Illustrates one possible configuration for the 



longitudinally gliding sides of the separate blade 
segments according to the invention, seen in the di- 
rection III of Fig. 1 A. 

[0007] Ink fountains, whose principle components are 
shown in the figures, comprise an ink blade 2 and aduc- 
tor roller 4. The ductor roller rotates to a direction R and 
the ink blade 2 has an inking edge 23 adjacent to the 
ductor roller 4 so that there is a variable and controlled 
gap 40 between the outer surface 5 of the ductor roller. 
The rotation direction R is downwards at the area of the 
in king edge 23, and the Ink blade 2 Is at least somewhat 
tilted as compared to horizontal so that the inking edge 
23 is lower than the opposite edge area 33. So an up- 
wards open trough 30 is formed between the upper side 
35 of the Ink blade and the surface 5 of the ductor roller 
above the Ink blade for receiving an amount of Ink as 
shown in Fig. 4. In case there is a support plate 36 for 
the ink blade 2 positioned on the upper side 35 thereof 
and parallel to the Ink blade, the Ink received can of 
cou rse extend somewhat onto th Is support plate 36, too . 
The width G of the gap 40 defines the thickness B of the 
ink layer 29 below the inking edge 23 on the outer sur- 
face 5 of the ductor roller, and the ink layer is then re- 
moved from the ductor roller for further use In the print- 
ing press. This removing is not shown In the figures. 
Said width G of the gap 40 is altered and controlled by 
an adjusting mechanism discussed later In detail. The 
ductor roller has an axel 26 supported by bearings, not 
shown In the figures, In the a frame 10 of the printing 
press. The Ink blade 2 and its optional support plate 36 
are attached to the body 27 of the adjusting mechanism 
or to a separate body 27. The adjusting mechanism ac- 
cording to the invention can be built In inside this body, 
as shown in Fig. 1A, or the adjusting mechanism ac- 
cording to the invention can be positioned inside a sep- 
arate body 37, as shown in Figs. 2A and 3. These bodies 
27, 37 are also attached to the frame 1 0 - marked sche- 
matically by dashed pointed line in Fig. 1 A - In a way not 
shown in the figures. 

[0008] According to a first aspect of the invention the 
adjusting mechanism comprising a plurality of moving 
means 1 in contact with the ink blade 2 and movable In 
a longitudinal direction P1 , P2 towards and away from 
said ductor roller 4. There is always one moving means 
1 arranged to move or transfer one ink blade segment 
3a, 3b, 3c, 3d,.., a reference number 3 is used to indicate 
ink blade segments generally or any one of those ink 
blade segments, which segments are described later. 
Accordingly every ink blade segment, forming a zone, 
is moved and adjusted individually meaning zonal con- 
trol of the ink blade. Each of the moving mean 1 accord- 
ing to the invention comprises at least one bar 6 of a 
shape memory material SMM having a length I at least 
partly in said longitudinal direction P1, P2. Each of the 
moving mean 1 according to the invention comprises al- 
so activating means 7 or 8 or S. The first end 1 1 of the 
bar or bars 6 Is supported by the Irame 1 0 Ihrough the 
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body 27 or 37, and the second end 1 2 of the bar or bars 
6 is adapted to be in contact with the ink blade 2 in a 
point proximate to the Inking edge 23. In Figs, 1 A and 
2A the moving means 1 includes only one bar 6, and in 
Fig. 3 the moving means 1 includes several bars 6 con- 
nected parallel to each other. It is also possible to con- 
nect several bars in series with each other. 
[0009] The SMM bar or bars 6 are arranged so within 
the body 27 or 37 that the longitudinal dimension, i.e. 
length L can be freely change by an amount of ±AL. This 
means that the first end 11 Is stationary against aseetlon 
38 of the body 27 or 37, and the second end 12 Is mov- 
able, whereupon the length LtAL is altered by the acti- 
vating means 7 or 8 or 9 of the moving means 1 accord- 
ing to the invention. The second end 12 of the bar(s) is 
attached to a contact part 39 or a connecting part 24, 
which is linearly movable in directions PI , P2 inside and 
guided In sections 34 by the body 27, 37, as can be read- 
ily understood from the figures. Contact part 39 has a 
nose 28 which moves against the underside 25 of the 
Ink blade segment 3 and bends K the same, whereupon 
the width G of gap 40 changes, as can be understood 
from Figs. 2A and 3, because the blade segments 3 are 
springy. The connecting part 24 is rigidly attached to a 
blade segment 3, whereupon the ink blade segments 
are moved In directions P1, P2 when gliding between 
the support plate 36 and the foot 41 of the body 27, 
whereupon the width G of gap 40 changes, as can be 
understood from Figs. 1 A and 4. The width G of gap 40 
between the roller surface 5 and the inking edge 23 ad- 
justs the thickness B of the ink layer 29 on the surface 
5 of the ductor roller 4, which is visualized in Fig. 4, De- 
pending on the type of SMM of the bar 6, an Initial length 
L may be between 7 mm and 30 mm, whereupon the 
width G of the gap may change from 0 mm to 0.5 mm 
and vice versa. Said opposite directions P1 , P2 towards 
and away from said ductor roller surface 5 are such that 
they have a substantial partial vector In direction from 
the Inking edge 23 to the centre line of the axel 26 when 
divided into two partial vectors perpendicular to each 
other. 

[0010] I n the first embodiments of the inventlo n , which 
are shown in Figs. 1 A and 1 B, the bar 6 or bars are pre- 
pared from a first shape memory material SMM, which 
is a magnetic field sensitive material, and the activating 
means 7 are such that they provide a magnetic field 
strength H±AH into said bar or bars. The magnetic field 
sensitive material is a nlckel-galllum-manganese based 
alloy, or an iron-chromium-boron-silicon based alloy, or 
an iron-cobalt-titanium based alloy, or an iron-nickel- 
carbon based alloy, or an iron-manganese-nitrogen 
based alloy, or some other known or new alloy or mate- 
rial. These kind of materials are described e.g. In publi- 
cations SU-1 611960; Kyprianldls et al. - "Magnetic 
phase transition In FeCrBSi alloys", Journal of Magnet- 
ism and Magnetic Materials 161 (1 996), 203-208; Web- 
ster et al. - "Magnetic order and phase transformation 
in NisMnGa", Philosophical Magazine B, vol. 49, No. 3 



(1 984), 295-310; Kakeshita etal. - "Magnetoelaslicmar- 
tensitic transformation in an ausagen Fe-Ni-Co-Ti alloy", 
Scripta Metallurgies, vol. 19, No. 8 (USA 1985), 
973-976; US-5 958 154 and US-6 1 57 1 01 . High strain 

5 up to 5%-6% and high output energy density per unit 
mass are the advantages of these kind of alloys. The 
details of compositions, grain structures and phase 
transformations are not discussed, because the inven- 
tion intends utilizing of Shape Memory Materials, notthe 

10 Shape Memory Materials themselves. Said activating 
means can be either a coll 7 around said barfs) 6, or a 
coil 7 around a core 13 of ferromagnetic material, ends 
14a, 14b of which being in contact with said barfs) 6. 
When a certain electrical voltage U and current I Is fed 

'« to said coll 7 a definite magnetic field strength H are at- 
tained In said bar(s), which magnetic field strength caus- 
e's s strain in said bar(s) altering the length LtAL of the 
bar(s) . Accordl ngly by providing a higher or a lower elec- 
trical voltage/current U±AU, l±AI Into the activating 

20 means 7, Inthiscasethecoll.themagnetlcfleldstrength 
H in said bar(s) 6 Is changed by an amount ±AH , In gen- 
eral the magnetic field strength being H±AH, whereupon 
the longitudinal dimension LtAL of said bar(s) Is altered 
thereby adjusting the position of the Ink blade, i.e. the 

6 width G of the gap 40. 

[0011] In the second embodiment of the invention, 
which Is generally shown In Fig. 2A, the bar 6 or bare 
are prepared from a second shape memory material 
SMM, which Is a temperature sensitive material, and the 

30 activating means 8 are such that they provide a temper- 
ature T±AT Into said bar or bars. The temperature sen- 
sitive material Is a tltanlum-nlckel based alloy, which 
type of alloys are commercially available from several 
companies, e.g. underthe name "Nltlnol". These types 

35 of alloys are generally called Shape Memory Alloys, and 
they perform a martensltic « — > austenltic -transforma- 
tion under inverse changes of temperature, which trans- 
formation temperature can be selected to be anywhere 
between -100°C and +100°C. High strain up to about 

40 5% and high output energy density per unit mass are 
the advantages of these kind of alloys, too. Said activat- 
ing means can preferably be one or several Peltier-ele- 
ments 8 with first active surface(s) 15a against said bar 
(s) 6 and second active surface(s) 15b connected to a 

« thermal conductor 1 8 outside and thermally isolated, by 
thermal isolation 16, from said barfs). Peltier-elements 
are practical, because they are able to heat the barfs) 
when the current I goes to one direction and to cool the 
barfs) when the current I goes to opposite direction, the 

so heating and cooling effect depending on the magnitude 
of the current. For the purpose of the invention a higher 
or a lower electrical voltage/current U±AU, l±AI and/or 
an Inverse electrical voltage/current ±U, ±1 Is fed Into 
activating means 8, in this case Peltier-elements, 

S5 whereupon various thermal flows T|t to orf rom sard bar 
or momentarily no thermal flows are attained effecting 
various temperatures T+AT in said barfs). Accordingly 
a change ±AT of temperature In the barfs) 6 is created, 
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whereupon the longitudinal dimension L±AL of said bar 
(s) is altered thereby adjusting the position of the ink 
blade, i.e. the width G of the gap 40, 
[0012] About the construction of the second embodi- 
ment of the invention, it is further disclosed that second 
active surfaces 15b of the Peltier-elements are e.g. in 
contact with thermal conductors 18, which may be like 
fins used for cooling power semiconductors and com- 
mercially available, the room between the adjacent Pel- 
tier-elements and thermal conductors is filled with ther- 
mal Isolation 16, and the areas of the thermal conduc- 
tors 18 facing away from the bar(s) 6 and opening into 
a cooling/heating channel 19, through which a proper 
fluid is fed to exchange heat to one or the opposite di- 
rection. 

[0013] In the third embodiment of the invention, which 
Is shown In Fig. 3, the bar or bars 6 are prepared from 
a third shape memory material SMM, which Is a voltage 
sensitive material, especially an electrostrictive material 
or electroslrlctor, and the activating means 9 are such 
that they provide an electrical voltage U±AU and current 
l±AU Into said bar or bars. The electrostrlctor materials 
are typically oxide ceramics having a "perovskite" struc- 
ture, which Is generally known definition. "Perovskite" 
compounds have the general formula ABO$, where the 
A cation is relatively large and of low valence - such as 
Ba 2+ , Sr 2+ , Ca 2+ , Pb 2+ , La 3 +, Sm 3+ , Nd 3 +, Bi 3 +, K 1 +, etc. 

- and the S cation is relatively small and of high valence 

- such as Tl+ + , Zr 4 *, Sn^, W 6 * Nb 5 +, Ta 5+ , Fe 3+ , Mn 3+ , 
Mg 2+ , Zn 2+ , Nl 2 \ etc. A lead-magnesium-niobate ce- 
ramic material Is an example, and the electrostrictive 
material Is preferably a single-crystal electrostrlctor ma- 
terial, whereupon a relatively high strain up to about2% 
and medium output energy density per unit mass are 
the advantages of these kind of material. Concerning 
the magnitude of strain , i.e . the available change ±AL in 
a dimension L of the bar(s) it shall be noticed that its 
effect can be maximized by a proper geometry between 
the moving direction P1 , P2 of the moving means and 
the position and direction of the Ink blade 2 in respect 
to the ductor roller 4, With an additional mechanism like 
levers and/or with special configuration of the ink blade 
the dimensional change ±AL can be somewhat ampli- 
fied, but then avoiding backlash totally is difficult. Mag- 
netostrictive materials have a moderate strain of about 
1500 ppm, and piezoelectric materials low strain of 
about 100 - 300 ppm, and so magnetostrictive and pie- 
zoelectric materials are at least not today practical for 
use as a SMM bar according to the invention. It shall be 
kept in mind that new materials are continuously devel- 
oped, and so the situation can change in the future. The 
details of compositions, grain structures and phase 
transformations are not discussed, because the inven- 
tion intends utilizing of Shape Memory Materials, not the 
Shape Memory Materials themselves. Said activating 
means are one or several electrical conductors 9 being 
in contact with said at least one bar 6. When a controlled 
higher or lower electrical voltage U±AU is fed through 



the activating means 9, i.e. conductors, into said bars 6 
also a respective electrical current l+AI is conducted 
through the bar(s) 6. Accordingly a change ±AU, ±AI in 
the voltage between the ends 1 1 , 1 2 of the bar(s) and 
5 in the current through thebar(s) 6 is created, whereupon 
the longitudinal dimension L±AL of said bar(s) is altered 
thereby adjusting the position of the ink blade, I.e. the 
width G of the gap 40. 

[0014] According to a second aspect of the invention 

io the ink blade 2 comprises a plurality of blade segments 
3a, 3b, 3c, 3d... separate from and adjacent to each oth- 
er, said blade segments 3 having Inking edges 23 op- 
posite to the surface 5 of the ductor roller 4 and longitu- 
dinal sides 22, which are substantially perpendicular to 

is said inking edges 23 and are in glldingcontactwith each 
other, as visualized in Fig. 7. Each of the blade seg- 
ments 3 are attached to, wilh a connecting part 24, said 
at least one bar 6 in each one of said moving means as 
described above. Said bar or bars 6 are substantially 

so parallel with the longitudinal sides 22 of said blade seg- 
ments 3a, 3b, 3c, 3d... and rigidly attached with a con- 
necting part 24 to that underside 25 of each of said blade 
segments pointing away from the ductor roller 4, To at- 
tain Ink tightness between neighbouring blade seg- 
ments 3a, 3b, 3c, 3d.. . the longitudinal sides 22 are pref- 
erably provided with e.g. steps, as in Fig. 7, or grooves 
or the like, which has a configuration matching to each 
other on the opposite sides of adjacent blade segments 
3. In this described alternative the support plats 36 pro- 

30 hlblts the excessive bending of the blade segments 3 
and keeps the blade segments in a level, In this case 
the blade segments 3a, 3b, 3c, 3d... can be quite stiff, 
because no bending Is needed. Because the blade seg- 
ments 3a, 3b, 3c, 3d, 3e... are Independent from each 

35 other or separate, each of them Is moved linearly in Its 
entirety by its own moving means 1 1n to adjust the gap 
40. There are at minimum ten blade segments and ten 
moving means 1 in an adjusting mechanism, but a typ- 
ical amount of blade segments 3 and moving means 1 

40 is in the order of sixty to hundred. The leak in the tradi- 
tional construction of the blade segments 3a, 3b, 3c, 
3d..., in which the segments are integral part of the ink 
blade 2 and formed by slits 45 having limited depth In a 
direction perpendicular to the inking edge 23, is shown 

45 in Fig. 6. When a blade segment 3 is bend more than a 
neighbouring blade segment a lateral spacing 43 is 
formed between the sides 22' of the blade segments, 
whereupon a leak of the Ink is caused which Is noticed 
from streaks 44 of Ink on the ductor roller or at least on 

so printed sheet. So that configuration of the ink blade hav- 
ing separate and linearly movable blade segments, de- 
scribed in the beginning of this chapter, are preferred as 
compared to that configuration of the ink blade having 
integral and bending blade segments. 

55 [0015] The adjusting mechanism comprises also a 
control unit 20 supplying a controlled electrical voltage/ 
current U, I into the activating means, or more In detail 
a higher or a lower electrical voltage/current U±AU, l±Al 
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and/or an inverse electrical voltage/current +U, +l into 
activating means 7; 8; 9 for the bar(s) 6, whereupon a 
magnetic field strength H or a temperature T or a volt- 
age/current U, I in said bar is changed ±AH; ±AT; ±AU, 
±AI altering a dimension LtAL of said bar(s) th ereby ad- 
justing the position of the ink blade. According to the 
invention the mechanism further comprises a first force 
sensor 31 positioned between said bar(s) 6 and said 
frame 10 for detecting the longitudinal compression 
force F present in the said bar(s). With the aid of this 
first force sensor 31 the mechanical contact point, 
marked by G = ±0 in Fig. 5, between the ductor roller 
surface 5 and inking edge 23 can be detected as a re- 
sponse In the compression force F during movement of 
blade segments towards and against the roller. This step 
is performed prior to production/printing steps by feed- 
ing said electrical voltage/current into activating means 
7; B; 9 which drives the ink blade 2 in direction P1 to- 
wards and against the ductor roller surface 5. The value 
(s) of those electrical voltage and/or current U x , l x ex- 
isting at the moment of said contact are stored in a mem- 
ory to be used later for the control of the ink layer 29 
thickness B. The mechanism further comprises a sec- 
ond force sensor 32 positioned between axel 26 of said 
ductor roller4 and said frame 1 0 atthat side of the ductor 
roller, which is opposite to the ink blade 2. With the aid 
of this second force sensor 32 the point, marked by g 
In Fig, 5, In which the play in bearings of the axel 26 is 
eliminated by pushing the ductor roller 4 with the com- 
pression force F of the In k blade I n a direction away from 
the Ink blade 2. The play in the boar in gs Is the difference 
from point ±0 to point -g. The first signal S1 received 
from said first force sensor and a second signal S2 re- 
ceived from said second force sensor delivered to the 
control unit 20 are used In a predetermined manner for 
controlling the voltage U and/or the current I to be fed 
Into said activating means 7; 8; 9. In this way values for 
initializing the control unit 20 and the calculating means 
21 are attained. The control unit 20 comprises calculat- 
ing means 21 for determining the electrical voltage/cur- 
rent needed for the predetermined movement ±AL of 
said second end 12. The first force sensor 31 , the sec- 
ond force sensor 32 can be of any type suitable for the 
purpose, and the control unit 20, the calculating means 
21 as well as said memory can include any electronic 
components andcircults suitable for the purpose. These 
types of sensors and electronic components as well as 
circuits are generally known, and so they are not de- 
scribed more In detail. 



Claims 

1 . An adjusting mechanism for zonal control of an ink 
blade (2) in respect of a ductor roller surface {5} In 
a printing press having a frame (10), said adjusting 
mechanism comprising a plurality of moving means 
(1) in contact with the ink blade and movable in a 



longitudinal direction (P1, P2) towards and away 
from said duclor roller, characterized in that each 
of said moving mean comprises: 

s - at least one bar (6) of a shape memory material 
(SMM) having a length (L) at least partly in said 
longitudinal direction, a first end (11) of the bar 
(s) being supported by said frame and a second 
end (12) thereof adapted to said contact; 

10 - activating means (7; 8; 9) positioned to provide 
a magnelic field strength (H+AH) or a temper- 
ature (T±AT) or an electrical voltage (U±AU) 
and current (l+AU) into said bar or bars; and 
that 

is - said adjusting mechanism comprises a control 
unit (20) supplying a controlled electrical volt- 
age/current (U, I) Into the activating means, 
whereupon the length (L±AL) of said bar Is de- 
termined by Ihe magnetic field strength or the 

20 temperature or the electrical voltage/current 

thereof. 

2. An adjusting mechanism accordlngto claim 1 , char- 
acterized In that said activating means Is a coil (7) 

25 around said bar(s) (6), or a coll (7) around a core 
(13) of ferromagnetic material, ends (14a, 14b) of 
which being In contact with said bar(s); andthatsald 
control unit (20) is adapted to feed controlled elec- 
trical voltage (U) and current (I) to said coll, where- 

30 upon various magnetic field strengths (H±AH) are 
attained In said bar(s). 

3. An adjusting mechanism according to claim ^char- 
acterized In that said activating means are one or 

35 several Peltier-elements (8) with first active surface 
(s) (15a) against said bar(s) (6) and second active 
surface(s) (15b) connected to a thermal conductor 
(1 8) outside and thermally isolated from said bar(s); 
and that said control (20) unit Is adapted to feed 

40 controlled electrical voltage (U) and current (I) to 
said Peltier-element(s), whereupon various thermal 
flows (Tj,t) to or from said bar or momentarily no 
thermal flows are attained effecting various temper- 
atures (T+AT) in said bar(s). 

45 

4. An adjusting mechanism according to claim 1 .char- 
acterized In that said activating means are one or 
several electrical conductors (9) being in contact 
with said at least one bar (6); and that said control 

so u nit (20) is adapted to feed controlled electrical volt- 
age (U±AU) and current (l±AI) to said barfs), 

5. An adjusting mechanism according to claim ^char- 
acterized in that the Ink blade (2) comprises a plu- 

55 rality of blade segments (3a, 3b, 3c, 3d. ..) separate 
from and adjacent to each other, said blade seg- 
ments (3) having inking edges (23) opposite to the 
surface (5) of the ductor roller (4) and longitudinal 
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sides (22), which are substantial!/ perpendicular to 
said inking edges and are in gliding contact with 
each other; and that each of the blade segments (3) 
are attached to or contacted with said at least one 
bar (6) in each one of said moving means. s 

6. An adjusting mechanism according to claim 1 , char- 
acterized in that said shape memory material 
(SMM) is a magnetic field sensitive material; and 
that said magnetic field sensitive material is a nick- io 
el-gallium-manganese based alloy, or an Iron-chro- 
mium-boron-silicon based alloy, or an iron-cobalt- 
titanium based alloy, or an iron-nickel-carbon based 
alloy, or an iron-manganese-nitrogen based alloy. 

7. An adjusting mechanism accordlngtoclaim 1 , char- 
acterized in that said shape memory material 
(SMM) Is a temperature sensitive material; and that 
said temperature sensitive material is a titanium- 
nickel based alloy. £0 

8. An adjusting mechanism accordlngtoclaim 1 , char- 
acterized in that said shape memory material 
(SMM) Is a voltage sensitive material; and that said 
voltage sensitive materia I is a lead-magnesium-nio- & 
bate ceramic material. 

9. An adjusting mechanlsmaccordlngtoclaimS, char- 
acterized In that said bar or bars (6) are substan- 
tially parallel with the longitudinal sides (22) of said so 
bfade segments (3a, 3b, 3c, 3d,..) and rigidly at- 
tached through a connecting part (24) to that under- 
side (25) of each of said blade segments pointing 
away from the ductor roller (4), 

35 

10. An adjusting mechanism according to any one of 
the preceding claims, characterized In that the 
mechanism further comprises a first force sensor 
(31) positioned between said bar(s) (6) and said 
frame (10) for detecting the longitudinal compres- to 
sion force (F) present in the said bar(s). 



for determining the electrical voltage/current need- 
ed for a predetermined movement (± AL) of said sec- 
ond end (12). 

1 3. A method for zonal control of an ink layer thickness 
(B) on a ductor roller (4) by adjusting position of an 
Ink blade (2) in respect of a ductor roller surface (5) 
in a printing press, in which method a plurality of 
moving means (1) in contact with the ink blade are 
moved Independently of each other In a longitudinal 
direction (P1, P2) towards and away from said duc- 
tor roller, characterized In that said method com- 
prises the step of providing a higher or a lower elec- 
trical voltage/current (U±AU, l±AI) and/or an Inverse 
electrical voltage/current (±U, ±l) Into activating 
means (7; 8; 9) for bar(s) (6) of a shape memory 
material (SMM) arranged within each of the moving 
means, whereupon a magnetic field strength (H) or 
a temperature (T) or a voltage/current (U, I) in said 
bar Is changed (±AH; ±AT; ±AU, ±AI) altering a di- 
mension (UAL) of said bar(s) thereby adjusting the 
position of the Ink blade. 

14. A method according to claim 13, characterized In 
that said method, prior to actual printing operation, 
further comprises the step of: driving (P1) the Ink 
blade (2) with said electrical voltage/current against 
the ductor roller surface (5); detecting response of 
a compression force (F) caused by a contact be- 
tween the Ink blade and ductor roller surface during 
said driving; and storing the value(s) of those elec- 
trical voltage and/or current (U x , l x ) existing at the 
moment of said contact to be used later for the con- 
trol of the Ink layer (29) thickness (B). 

15. A method according to claim 13, characterized in 
that said method further comprises the step of ad- 
justing Individually the gaps (40) betweenthe ductor 
roller surface (5) and inking edges (23) of a plurality 
of separate ink blade segments (3) adjacentto each 
other. 



11. An adjusting mechanism according to claim 10, 
characterized In that the mechanism further com- 
prises a second force sensor (32) positioned be- « 
tween axel (26) of said ductor roller (4) and said 
frame (10) at that side of the ductor roller opposite 

to the ink blade (2); and that a first signal (S1) re- 
ceived from said first force sensor and a second si g- 
nal (S2) received from said second force sensor de- 50 
livered to the control unit (20) are used in a prede- 
termined mannerfor controlling the voltage (U) and/ 
or the current (I) to be fed into said activating means 
(7; 8; 9). 

55 

12. An adjusting mechanism according to any one of 
the preceding claims, characterized in that the 
control unit (20) comprises calculating means (21) 
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